24                    AMERICAN SEWERAGE PRACTICE
trative methods in the stricken city, whose affliction aroused the sympathy of the whole nation and was largely responsible for the formation of the National Board of Health. A committee of the Board sent Colonel Waring to the city, which was inspected and surveyed under his supervision. The maximum sum that could be raised by taxation for sewers was $368,702, and sewerage was greatly needed so it was necessary to make the money go as far as possible.
Waring designed a separate system using 6-in. lateral sewers with a 112-gal flush tank at the head of each, discharging once in 24 hours. The house drains were 4 in. in diameter. Not more than 300 houses were to be connected with a 6-in. sewer; if there were a larger number to be provided for, the pipe was to be enlarged to 8 in. toward its lower end. The main sewers were made of 10-, 12-, 15-, and 20-in. pipe; all of them were underdrained. All rain water was supposed to be excluded and the sewers were ventilated through the soil pipes in the houses. There were no manholes at first and the lampholes for inspecting the interior of the sewers were a failure from the outset, because the vertical shaft was heavy enough to crush the small pipe from which it rose In 1880, 24 2 miles of sewers were built under Wanng's direction and 2.1 miles of old sewers were bought, the 26.3 miles costing $183,086 During the next 2 years 12.3 miles were built and bought, and m that period there were 75 obstructions of the 4- and 6-m. sewers, costing $1,112 to remedy. The main lines in some places were reported by the City Engineer, Niles Meriwether, to be taxed to their full capacity. In 1883-1884, 2 3 miles were added to the system and 164 obstructions were removed at a oost of $1,982. During 1885-1886, 2.58 miles of sewers were constructed and $2,172 spent for removing obstructions. The inadequate capacity of the larger sewers had resulted in the construction of a relief sewer during this period. By that time engineers familiar with the conditions were convinced that some of Waring's favorite details had proved defective, and that the Rawlinsou type of separate system, with larger pipes laid without vertical or horizontal bend between successive manholes, was preferable. The partial failure of the so-called Waring system was demonstrated, therefore, in about 5 years' experience at Memphis; this was a little longer than was required to demonstrate the same thing at Croydon, England, 30 years before the Memphis experiment The Croydon system was made up of 6,350 ft. of 4-in. sewers, 44,436 ft. of 6-in., 6,435 ft. of 8-in, 14,100 ft. of 9-in., 2,469 ft of 10-in., 3,324 ft. of 11-m., 12,117 ft. of 12-in., 9,518 ft. of 15-in., 1,506 ft of 18-in, and 36 ft. of 21-in. In a period of 20 months in 1852-1853, there were 60 stoppages in the 4-in. sewers and 34 m the 6-in., but not more than one m any of the other sizes.                                                                               '